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® A structure for reducing innpact force due to the 
collision of a nnovable iron core (4) against a fixed 
iron core (3), especially, innpact force exerted 
against a bottonn plate of a lower casing (2) where 
electromagnetic contactor mounting portions are pro- 
vided. A back portion of the fixed iron core (3) is put 
on the bottom plate of the lower casing (2) through a 
convex leaf spring (14) which has opposite end 
portions bent at right angles to form lower pressure- 
receiving surfaces (14a) and side pressure-receiving 
surfaces (14b) so that the lower pressure-receiving 
surfaces (I4a) and the side pressure-receiving sur- 
faces (14b) are brought into contact with the bottom 
plate of the lower casing (2) and with side walls of 
the lower casing (2), respectively. 
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BACKGROUND GF THE INVENTI ON 

The present invention relates to an iron core 
retaining structure of an electromagnetic contactor 
which switches on and off an electric source for an 
electrical equipment such as a motor. 

In most cases, such an electromagnetic con- 
tactor has means for absoroing impact force pro- 
duced when a movable iron core collides against a 
fixed iron core. Fig. 5 shows an example of a 
conventional electroinagnetic contactor of this type. 
Fig. 5(a) is a sectional view of the electromagnetic 
contactor, and Fig. 5(b) is a sectional view of the 
same electromagnetic contactor in its m.aking state, 
for explaining the operation of the electromagnetic 
contactor. In Fig. 5(a), a central leg of an E-shaped 
fixed iron core 3 is inserted into an exciting coii 5. 
A movable iron core 4 placed so as to be opposite 
to the fixed iron core 3 is connected to a movable 
contact support 6 through a connection plate 7 and 
supported by a return spring 8. The movable iron 
core 4 and the fixed iron core 3 are placed in a 
lower casing 2, with an upper portion of the mov- 
able iron core 4 left outside. The back portion of 
the fixed iron core 3 is mounted on a bottom plate 
of the lower casing 2 through an elastic sheet 13 
such as a rubber material. An upper casing 1 
defines, by its lower surface 1a, the upward moving 
distance of the movable contact support 6. A fixed 
contact 9 attached on the upper surface of the 
upper casing 1 is made to be opposite to a mov- 
able contact 10. The movable contact 10 is at- 
tached on the movable contact support 6 so as to 
be pressed by means of a contact spring 12. 
Electromagnetic contactor mounting portions 2a are 
provided on the lower casing 2. 

When an exciting coil 5 is energized with an 
electric current, the fixed and movable iron cores 3 
and 4 attract each other so that the movable iron 
core 4 moves to and collides against the fixed iron 
core 3. Consequently, as shown in the diagram (0) 
of Fig. 5. the movable contact 10 comes into con- 
tact with the fixed contact 9 to close an electric 
circuit connected between the fixed and movable- 
contacts 9 and 10. V/hen the current conduction is 
cut off, the movable iron core 4 is released so as to 
be moved away from the fixed iron core 3 by the 
return spring 8, so that the movable contact 10 \s 
separated from the fixed contact 9 to open the 
electric circuit. When the movable iron core 4 col- 
lides against the fixed iron core 3. impact force is 
caused on the fixed iron core 3 and the movable 
iron core 4. Thus, the elastic sheet 13 is provided 
so that the fixed iron core 3 is pressed against the 
elastic sheet 13 and the elastic sheet 13 absorbs 
the impact force acting on the fixed iron core 3 
because of its flexibility. The impact force acting on 
the movable Kon core 4 is a'so absorbed when the 



impact force acting on the fixed iron core 3 is 
absorbed, whereby the contacts are prevented 
from chattering. 

In ihe above-mentioned elecuomagnetic con- 

5 factor, an elastic sheet such as a rubber materia! is 
disposed between the oack portion ot the fixed iron 
core and the bottom plate of the lower casing in 
order to absorb impact force due to the collision of 
the movable iron core against the fixed iron core. 

70 The quantity of flexion of the electric sheet is 
however small, so that the effect of absorption of 
the impact force is not always sufficient. Further- 
more, the impact force acts on tne bonom plate of 
the lower casing on which the electromagnetic con- 

75 factor mounting portions are provided. "I'herefore, 
when the electromagnetic contactor is mounted on 
a panel, the impact given to the panel and noises 
are large, so that the adverse affect may be caused 
on other devices mounted on the panel. 

20 

SUMMARY OF THE I NVET^^ 

An object of tne present invention is to provide 
an iron core retaining structure of an electromag- 
25 netic contactor for reducing impact force due to the 
collision of a movable iron core against a fixed iron 
core at the time of making operation of the elec- 
tromagnetic contactor, and for particularly reducing 
impact force acting on a bottom plate of a lower 
30 casing on which portions for mounting the elec- 
tromagnetic contactor are provided, and for making 
it easy to assemble the electromagnetic contactor. 

To achieve the foregoing object, according to 
an aspect of the present invention, provided is an 
35 iron core retaining structure of an electromagnetic 
contactor for retaining a back portion of a fixed iron 
corf" onto a bottom plate ot a lower casing, the 
fixed iron core having a leg which is inserted into 
an exciting coii. wherein a convex leaf sphng nav- 
40 ing opposite end portions bent at right angles to 
form lower pressure-receiving surfaces and side 
pressure-receiving surfaces respectively is dispos- 
ed between the fixed iron core ana the bottom 
plate of the lower casing so that the lower pres- 
45 sure-receiving surfaces and the side pressure-re- 
ceiving surfaces are brought into contact with the 
bottom plate ot the lower casing and with side 
walls of tne iower casing, respectively. 

Preferably, buffer materials each having a larg- 
50 er side surface than each of the side pressure- 
receiving surfaces of the leaf spnng are disposed 
between the side pressure-receiving surfaces 
forn^.od at opposite end portions of the teat spring 
and the side walls of the lower casing. 
55 Preferably, recesses or blind-holes are pro- 

vided in inner surfaces of the buffer materials so 
that the bent portions including the lower pressure- 
receiving surfaces and the side pressure-receiving 
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surfaces formed at the opposite end portions of the 
leaf spring are closely inserted into the buffer ma- 
terials, respectively. 

Preferably, beam portions capable of being 
bent at right angles are formed respectively Jn the 5 
side walls of the lower casing with which the sidia 
pressure-regeiving surfaces formed at the opposite 
end portions of the leaf spring are in contact. 

In the iron core retaining structure of an elec- . 
tromagnetic contactor according to the present in- ia 
vention. a convex leaf spring having, opposite end 
portions bent at right angles to form lower pres- , 
sure-receiving surfaces and side pressure-receiving 
surfaces respectively is disposed between the fixed 
iron core and the bottom plate of the lower casing 75 
so that the lower pressure-receiving surfapes and 
the side pressure-receiving surfaces are brought, 
into contact with the bottom plate" of the lower 
casing and with side walls of the lower casing, 
respectively. Accordingly, when the movable iron 20 
core collides against the fixed iron core, the leaf,., 
spring bends greatly to thereby absorb the impact " 
force acting on the. fixed iron core, and, .at. the , >^ 
same time, diffuse the impact force to. the kiottom / 
plate of the lower casing through the lower pc.es- . ?5 
sure-receiving surfaces and to the side walls of the 
lower casing through the side pressure-receiving 
surfaces. Accordingly, impact forge due to the colli- 
sion of the movable iron core against the fixed iron 
core, particularly, impact force acting on, the bot- 30 
tom plate of, the lower casing in which the elec- 
tromagnetic contactor mounting portion§ ,are prp- ' 
vided, is reduced- 
Further, buffer materials each having a larger 
side surface than each of the side pressure-receiv- * 35 
ing surfaces of the leaf spring may be disposed 
between the side pressure-receiving surfaces 
formed at opposite end jDortions of the leaf spring 
and the side walls of the lower casing. Accordingly, 
when the movable iron core collides against the 40 
fixed iron core, impact force from the side "pres- 
sure-receiving surfaces is diffused to the side walls 
of the lower casing by the buffer materials. Con- \ ^ 
sequently, even side walls having small withstand- 
ing pressure can be used safely. \ '^^ 

Furthermore, recesses may be provided in in- . 
ner surfaces of the buffer materials so that the bent 
portions including the lower pressure-receiving sur- 
faces and the side pressure-receiving surfaces 
formed at the opposite end portions of the' leaf_ 59 
spring are closely inserted into the buffer maferials, 
respectively. Accordingly, the leaf spring and the 
buffer materials formed at the opposite end por- 
tions of the leaf spring are connected to each other 
so as to be united into one body, so that asserri- 55 
bling of the leaf spring and the two buffer materials ,^ 
into the lower casing ts made easy. 
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Moreover, beam portions capable of being bent 
in the direction perpendicular to the side walls of 
the lower casing are further formed respectively in 
the side walls of the lower casing with which the 
side pressure-receiving surfaces formed at the op- 
posite end portions of the leaf spring are in contact. 
Accordingly, when the movable iron core collides 
against the fixed iron core, impact force from the 
side pressMre.-receivjng surfaces is absorbed by 
the bending or flexion of the beam portions. Con- 
sequently, even side walls having small withstand- 
ing pressure may be. used safely. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig, i(a) is. a sectional view of an iron core 
retaining- structure of ah electromagnetic contactor 
according to an embodiment of the present inven- 
tion, and Fig. 1(b) is a perspective view of a leaf 
spring depicted jn F:ig^1(a). 

Fig. 2(a) is a sectional view ~ of an iron core 
retaining structure of an electromagnetic contactor 
according to another embodiment . of the present 
invention, and Fig. 2(b) Js a perspective view of a 
leaf spring and opposite side members depicted in 

Fig. 2(aK . 

Fig. 3.(a) is a sectional view of an iron core 
retaining .structure of an electromagnetic contactor 
according to a fucther embodiment of the present 
invention, and Fig. 3(b) is a perspective view of a 
leaf spring and opposite side members depicted in 
Fig. 3(b)- 

Fig. 4(a) is a sectional view of an iron core 
retaining structure of an electromagnetic contactor 
according to a yet further embodiment of the 
present invention. Fig. 4(b) is a perspective view of 
important part of the structure depicted In Fig. 4(a), 
and Fig. 4(c) is a perspective view of a leaf spring 
depicted in Fig. 4(a). 

Fig. 5(a) js a sectional viev/ of an example of a 
conventional jron core retaining structure of an 
electromagnetic contactor, and Fig. 5(b) is a sec- 
tional view of the structure in a making state for 
explaining the operation of the electromagnetic 
contactor. ' . \ 

DETAILED DESClRrPTION OF THE PREFERRED 
EMBODIMENTS ~^ ~ 

Figs. 1 (a) and 1 (b) show an embodiment of an 
iron core retaining structure of an electromagnetic 
contactor ' according to the present invention, 
whereir] Fig. 1(a) is a sectional view of the structure 
and Fig. 1(b) is a perspective view of a leaf spring 
14 depicted in Fig. 1(a). A point of difference' 
between the erhbodiment shown in Fig. 1(a) and 
the conventional case shown in Fig. 5(a) is in that 
the elastic sheet 13 of Fig. 5(a) is replaced by a 
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convex leaf spring 14 in Fig. 1(d). As seen in the 
drawings, the opposite end portions of the convex 
leaf spring 14 are bent upward substantially at right 
angles so as to form lower pressuie-receiving sur- 
faces 14a and side pressure-receiving surfaces 
14b. The side pressure-receiving surfaces 14b are 
in slight contact with side walls, respectively, of a 
lower casing 2. 

When an exciting coil 5 is energized with an 
electric current, that is, when a niovable iron core 4 
moves to ana collides against a fixed iron core 3, 
the fixeo iron core 3 is pressed against the convex 
portion of the leaf spring 14 by impact force due to 
the collision. At this time, the leaf spring 14 bends 
greatly to thereby absorb the impact force acting 
on the fixed iron core 3 and, at the same time, 
diffuse the impact force to a bottom plate of the 
lower casing 2 through the lower pressure-receiv- 
ing surfaces 14a and to the side walls of the lower 
casing 2 through the side pressure-receiving sur- 
faces 14b. 

That is. because the leaf spring 14 bends 
greatly to thereby absorb the impact force acting 
on the fixed iron core 3 and diffuse the impact 
force to the bottom plate and siae walls of the 
lower casing 2, the impact force acting on the 
bottom plate of the lower casing 2 on whicn elec- 
tromagnetic contactor mounting portions 2a are 
provided is reduced remarkably. Accordingly, when 
the electromagnetic contactor is mounted onto a 
panel, not only the impact against the panel but 
also noises generated are reduced. 

Incidentally, other structures and operations of 
the present Invention are the same as those of the 
conventional case shown in Figs. 5(a) and 5(b). 

Figs. 2(a) and 2(b) show another embodiment 
of the iron core retaining structure according to the 
present invention, wherein Fig. 2(a) is a sectional 
view of the structure, and Fig. 2(b) is a perspective 
view of a leaf spring 14 and side members 15 
depicted in Fig. 2(a). A point of difference between 
the embodiment shown in rig. 2(a) and the em- 
bodiment shown in Fig. 1(a) is in that buffer materi- 
als 15 each having a larger side surface in area 
than each side pressure-receiving surface 14b of 
the leaf spring 14 are provided respectively be- 
tween the side pressure-receiving surfaces 14b of 
the leaf spring 14 and the side walls of the lower 
casing 2 in Fig. 2 

When impact force acting on the fixed iron 
core 3 is exerted to the convex portion of the leaf 
spring not onlv the impact force is absorbed by 
the great bending of the leaf spring 14 but also the 
impact force is diffused to the bottom plate of the 
lower casing 2 through the lower pressure-receiv- 
ing surfaces 14a and to the side walls of the lower 
casing 2 through the side oressure-receiving sur- 
faces 14b. Because each of the side walls of the 



lower casing 2 is generally Uiinner than the bottom 
plate of the lower casing 2 so that the tormer has 
smaller withstanding pressure than the latter, buffer 
materials 15 each having a larger side surface than 
5 each side pressure-receiving surface 14b are pro- 
vided in this embodiment so that the impact force 
from tne side pressure-receiving surfaces 14b is 
diffused. That is to say. the buffer materials 15 
contributes to absorbing the impact force exerted 
70 onto the side walls of the lower casing 2, Con- 
sequently, even sioe walls having small withstand- 
ing pressure may be used safely. 

Figs. 3(a) and 3(b) show a further embodiment 
of the iron core retaining structure according to the 
J6 present invention, wherein Fig. 3(a) is a sectional 
view of the structure, and Fig, 3(b) is a perspective 
view of a leaf spring 14 and buffer materials 16 
depicted in Fig. 3(a). A point of difference between 
the embodiment shown in Fig. 3(a) and the em- 
20 bodiment shown in Fig. 2(a) is in that the buffer 
materials 15 in Fig. 2(a) are replaced by buffer 
materials 16 in Fig. 3(a). The buffer materials 16 
are provided with recesses or blind-holes 16a, re- 
spectively, which are formed in the inner surfaces 
25 of buffer materials like the buffer materials 15 in 
Fig. 2(a) so that bent portions where the lower 
pressure-receiving surfaces 1 4a and the side pres- 
sure-receiving surfaces 14b are formed at the op- 
posite end portions of the leaf spring i4 are closely 
30 inserted into the recesses 16a, respectively. 

Although the embodiment in Fig. 2(a) is gen- 
erally assembled such that the respective buffer 
materials 15 are disposed at the opposite side 
ends of the bottom plate of the lower casing 2 
35 before the leaf spring 14 is inserted into the lower 
casing 2 from the upper portion, the embodiment in 
Fig. 3(a) is generally assembled such that bent 
portions where the lower pressure-receiving sur- 
faces 14a and the side pressure-receiving surfaces 
40 14b are formed at the opposite end portions of the 
leaf spring 14 are closely inserted into the reces- 
ses 16a, respectively, of the buffer materials 16 to 
form the leaf spring 14 and the buffer as one unit, 
and then the unit of the leaf spring 14 and the 
45 buffer materials 16 is inserted into the lower casing 
2 from the upper portion. Accordingly, the embodi- 
ment in Fig. 3(a) has an advantage in that easy 
assembling such as automatic assembling can be 
made. 

50 Figs. 4(a), 4(b) and 4(c) show a further embodi- 

ment of the iron core retaining structure accoroing 
to the present invention, wherein Fig. 4(a) is a 
sectional view of the structure. Fig. 4(b) is a per- 
spective view of important part of the structure 

55 depicted in Fig. 4(a), and Fig. 4(c) is a perspective 
view of a leaf spring 14 depicted in Fig. 4(a). A 
point of difference between the embodiment shown 
in Fig. 4(a) and the embodiment shown in Fig. 1(a) 
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is in that U-shaped slits are formed in the side 
walls, respectively, of the lower casing in Fig. 4(a) 
so that beam portions 2b capable of being bent in 
the direction of the. arrow P. that is, capable of 
being bent perpendicularly with respect to. the side 5 
walls of the lower casing 2. are formed in the side 
walls, respectively, of the lower casing 2 .against 
which the side , pressure-receiving , surfaces 14b of 
the leaf spring 14 are in jcontact, respectively.. 

When impact force frorn the fixed iron cqre 3, is .w 
exerted onto the convex portion of the leaf spring 
14, the impact force is a^)sorbed by th<? great 
bending of the leaf spring 1.4 . and, at Jhe same 
time, the impact force is diffused to the bottom . . 
plate of the lower casing 2, through the lower pres- 75 
sure-receiving surfaces 14a and tp the side walls of 
the lower casing 2 throi^gh the r side pressure-re- 
ceiving surfaces 14b The impact force exerted 
onto the side walls of the lower casing Z through 
the side pressure-receiving surfaces 14b is ab- 20 
sorbed -by the bending in the direction -of the arrow 
P of the beam portions 2b provided , in the side 
walls of the lower casing 2. Consequently, even, , 
side walls having small withstanding pressure may 
be used safely. ^ , ^ 25 

In the iron core retaining structure of an elec- 
tromagnetic contactor according to the present in- 
vention, impact force due to. the collision of the 
movable iron core against the fi><ed iron core in the 
electromagnetic pontactor, especially, impact force 30 
against the bottom plate of the lower casing where , 
the electromagnetic contactor mounting portions 
are provided, is reduced. Accordingly, when the 
electromagnetic contactor is mounted onto a panel, 
both the impact force and noises given to the panel 35 
are reduced so that other devices mounted .on the 
same panel are free from the adverse effect of the 
impact force. In addition, assembling of the iron 
core retaining structure may be carried put easily 
similarly to the assembling in the conventional 40 
structure. 

Claims 

1. An iron core retaining structure of an elec- ,45 
trbmagnetic contactor for, retaining a back por- 
tion, of a fixed iron cpre onto a bottom plate of 
a lower casing, said structure comprising: 

a convex leaf spring having opposite end 
portions bent at substantially right angles to . 50 
form lower pressure-receiving surfaces and 
side pressure-receiving surfaces respectively, 
the convex leaf spring being disposed between 
the fixed iron core and the bottom plate of the 
lower casing so that the lower pressure-receiv- 55 
ing surfaces and the side pressure-receiving 
surfaces are brought into contact with the bot- 
tom plate of the lower casing and with side 
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walls of the lower casing, respectively. 

2. An iron core retaining structure of an elec- 
tromagnetic contactor according to claim 1 , 
further comprising: 

beam portions formed respectively in the 
side walls of the lower casing so that the side 
pressure-receiving surfaces formed at the op- 
posite end portions of the leaf spring are in 
contact with the beam portions, respectively, 
the beam portions being bendable in a direc- 
tion substantially perpendicular to the side 
walls. 

3. An iron core retaining structure according to 
claifT\ 1^ wherein the convex leaf spring is 
entirely disposed Y^^ithin a space defined be- 
tween the back portion of the fixed iron core 
and the bottom plate of the lower casing. 

4. An iron core retaining structure according to 
claim 1 . wherein the opposite end portions are 
in no contact with the fixed iron core. 

5. An iron core retaining structure according to 
claim 1 , wherein an intermediate portion of the 
convex leaf spring located between the op- 
posite end portions is exclusively in contact 
with the fixed iron core. 

6. An iron core retaining structure according to 
claim 1, wherein the side pressure-receiving 
surfaces are substantially planar, and extend to 
reach respective terminuses of the convex leaf 
spring. 

7. An iron core retaining structure of an elec- 
tromagnetic contactor for retaining a back por- 
tion of a fixed iron core onto a bottom plate of 
a lower casing, said structure comprising: 

a convex leaf spring having opposite end 
portions bent at substantially right angles to 
form lower pressure-receiving surfaces and 
side pressure-receiving surfaces respectively, 
the convex leaf spring being disposed between 
the fixed iron core and the bottom plate of the 
Ipwer casing;" and 

buffer materials respectively disposed be- 
tween the side pressure-receiving surfaces of 
the leaf spring and side walls of the lower 
casing. 

8. An iron core retaining structure according to 
claim 7, wherein each of the buffer materials 
has a side surface larger in area than each of 
the side pressure-receiving surfaces, the side 
surface of the each buffer material being 
brought into contact with the respective side 



BNSDOCID <EP 0660355A1 _l_> 



9 



EP 0 660 355 A1 



pressure-receiving surface. 

9. An iron core retaining structure of an elec- 
tromagnetic contactor according to Claim 7, 
wherein recesses are provided in inner sur- 5 
faces of the buffer materials so that the bent 
portions including the lower pressure-receiving 
surfaces and the side pressure-receiving sur- 
faces formed at the opposite end portions of 

the leaf spring are closely inserted into the io 
buffer materials, respectively. 

10. An iron core retaining structure according to 
claim 9, wherein the buffer materials floatingly 
supports the convex leaf spring with respect to - j 
the bottom plate of the lower casing. 

11. An iron core retaining structure according to 
claim 7, wherein the buffer materials aro 
brought into contact with the back portion of 20 
the fixed iron core. 
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